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S P EC I F I ·c AT I 0 N 

TITLE OF THE INVENTION 

METHOD ANO APPARATUS FOR CONTINUOUSLY PRODUCING 

AN INTEGRALLY MOLDED DOL1BLE-SIDED SURFACE FASTENER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

'lllis invention relates generally to a method and an apparatus for 

integrally molding a surface fastener having a large number of engaging 

elements on both front and back surfaces of a plate-like base portion 

continuously by extruding a thermoplastic resin and more particularly 

to a method and an apparatus for efficiently producing a surf ace fastener 

having a large number of engaging elements on its both surfaces. 

2. Description of the Prior Art 

The surf ace fasteners having engaging elements on both front. and 

back surf aces of base portions are known for example in Japanese Patent 

Publication No. S 42-87459, Japanese Utility Model Unexamined Publica­

tion No. S 55-122612, or Japanese Patent Unexam]ned Publication No: H 1-

238805. 

With double-sided surface fastener disclosed in Japanese Patent 

Publication No. S 42-87459, loops are made of r.nulti-filaments and mon~ 

filaments respectively on front and back surfaces of a cloth by means 

of a loom and set Wlder heating. '!hen, mono-filament loops are partially 

cut to provide hooks, so that loops and hooks are respectively formed 

on both front and back surfaces of the cloth. · The loop elements and 

hook elements are attached to the resin coated cloth. 
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The surf ace fastener having engaging elements on both front and 

back surfaces disclosed in Japanese Utility Model Unexamined. Publication 

No. S 55~122612 is provided with fibrous hook elements and loop elements 

on front and back surfaces of ·a soft tape material. But since the 

composition of the soft tape material is not apparent, it is not shown 

how engaging elements such as hook elements and loop.elements are 

adhered to the soft tape material. However, since the surface fastener 

disclosed in that Japanese Utility Model Unexamined Publication has 

engaging elements made of fibers also, it is supposed to be woven by 

the loom as well as the double-sided surface fastener disclosed in 

Japanese Patent Publication No. S 42-87459, or to be produced by planting 

individual fibers on a flexible sheet. 

The surf ace fastener in which a base material and engaging elements 

are molded of synthetic resin is disclosed in Japanese Patent Unexamined 

Publication No. H 1-238805. FIG. 18 shows the double-sided surface 

fastener wherein a i:;>lurali ty of rows of mushroom-shaped engagirig elements 

made of synthetic resin are formed to be protruded on one surface of 

a base portion, and a plurality of rows of engaging elements having 

ball-like heads made of the same material are formed to be protruded 

on the other surface of the base portion. The producing principle of 

the double-sided surf ace fastener shall be apparent from the detailed 

description; a row of engaging elements are molded integrally on the 

surface of the base portion to provide an elongated narrow tape. Then, 

sides of plural tapes are adhered and joined by adhesive or adhesive 

resin with or without a sheet-like joining member of width sufficient 

as a surface fastener on its back to produce the surface fastener having 
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SE!!Jeral rows of engaging elements of the desired width. 

Accordingly, in order to produce the surface fastener disclosed 

in Japanese Patent Unexamined Publication No. H 1-238805, an elongated 

narrow tape having a row of a large number of engaging elements protruded 

therefrom in the longitudinal direction is continuously or discont:inuously 

injection-formed or press-formed. Arid after the required number of 

~ape members is arranged. laterally, the sides of the tape members are 

mutually adhered by the adhesive. 

Thus, a textile type surface fastener disciosed in Japanese Patent 

Publication No. S 42-87459, is characterized in that it is soft to the 

touc.h in engagement and disengagement due to peculiar flexibility of 

textile and flexibility of mono-filament. Since the mono-filament 

which constitutes the hooks ts given a drawing process, the surface 

fastener has high tensile strength and high bending strength even in 

small sec·tional area. Since hooks of high density are formed on account 

of texitile composition, the surface fastener provides high engaging 

rate and is durable in repetitive use. But since this textile type 

.surface fastner requires highmaterial cost and multi-step process~ 

it is difficult to reduce the manufacturing cost. 

In case of producing double-sided surf ace fastener having fibrous 

engaging elements on both front and back surfaces of the base portion, 

it is impossible to impregnate only base portion with resin only by 

coating or spraying roots of engaging elements with resin in order to 

adhere and secure the roots to the base portion. It is remarkably 

difficult to assure the s.ettlement of engaging elements without hardening 

them. 
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In order to produce the integrally molded surface fastener dis­

closed in Japanese Patent Unexamined Publication No. H 1-238805, 

complicated processes are required, causing inefficiency and poor­

productivity, so that it is impossible to massproduce double-sided 

surface fastl'ErS having a construction shown in FIG. 18 on account of 

the manufacturing principle. With the surface fastener disclosed in 

the above-mentioned Publication, since engaging elements are fanned 

to have mushroom-shape or anchor-shape, when the mating engaging 

elements are composed of loop elements, this surface fastener provides 

high locking force and smooth engagement without orientation. But it 

has defects that disengagement of the engaging elements becomP.s difficult 

due to the high locking force, and that if engaging elements are forcibly 

disengaged, the loop elements get broken to have poor durability in 

repetitive use. In case the mating engaging elements are fonned to 

have the mushroom-shape or anchor-shape," the locking force is remarkably 

reduced, making the surface fastener useless. 

SUMMARY OF mE INVENTION 

It is therefore an object of this invention to develop a method and 

an apparatus for easily producing a double-sided surface fastener molded 

integrally in a simple process, which provides easy disengagement in 

spite of high engaging strength and high durability in repetitive use. 

In order to ensure engaging or locking force and durability, it is 

important to f onn engaging elements as hook elements on at least one 

surface of a base portion. In order to promote the producing efficiency 

and the quality of the surface fastener, it is important to integrally 
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mold .a base portio"n and engaging elements farmed on front and back 

surfaces thereof simultaneously. 

However, the techniques for integrally molding a base portion and 

engaging elements on one surface thereof simultaneously are already 

known for example in United States Patent No. 3312583 and International 

Patent Publication WO 87/06522 (Japanese Patent Unexamined Publication 

No. l£ 1-501775}. 

The techniques for integrally molding single-sided surface fastener 

disclosed in these Publications perudt a base portion and hook portions 

to be integrally molded by e."<trusion simultaneously and continuously. 

With this molding method, though different means for pushing a resin 

into hook element forming cavities is used, metal mold discs and spacer 

defining plates are alternately laid and secured to the multi-layer 

to laminate a drum. A molten thermoplastic resin is extruded onto the 

periphery of the ro~ry drom. After the molt.en resin is pushed into 

hook elements forming cavities of the metal mold disc, the resin coated 

onto the drum periphery is pressed to form a base portion. nien, in­

tegrally molded hook elements in the cavities are removed together with 

the base portion from the drum periphery in synchronization with the 

rotation of the drum while being cooled. The metal mold disc is provided 

with a plurality of hook e1.a'IBlts ·.fanning cavities which are extended 

from the periphery toward the center of the drum and which are formed 

at the predetermined intervals in the circumferential direction of the 

drum. The opposite sides of the spacer defining plates are formed as 

smooth surfaces. Herein, the spacer defining plates are required. because 

the whole shape of the hook can not be formed as the cavity in one metal 
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mold. 

These techniques are further developed to satisfy the above­

mentioned requirements in this invention. 

Tile first aspect of this invention concerns a method for continu­

ously producing a surface fastener molded integrally comprising the steps 

of, extruding a molten resin from an extrusion nozzle at predetermined 

width, introducing the molten resin extruded. from the extrusion nozzle 

into a predetermined gap between upper and lower die rollers having 

a plurality of engaging e.I..an:nts forming cavities on respective peripheries 

and cooling means in inner portions thereof, filling the molten resin 

in the engaging element forming cavities, concurrently rotating the 

upper and lower die rollers in the extrusion direction of the molten 

resin to mold a large number of engaging elements integrally on both 

front and back surfaces of the plate-like base portion continuously, 

cooling them to the desired temperature, and positively drawing the 

engaging elements of the cooled resin molded article in the extrusion 

direction of the molten resin while removing th:nt fton the cavities. 

Being apparent from the above-mentioned fastener producing method, 

the desired surface fastener may be easily produced continuously in a 

successive single process. As a result, quality unification, better 

producing efficiency, and cost reduction can be achieved. 

The second aspect of this invention concerns an apparatus for 

continuously producing a surf ace fastener molded integrally arid provided 

with engaging elements on both surfaces comprising upper and lower die 

rollers which are disposed up and down with a desired gap therebetween 

and are provided with tl: plurality of engaging elarBltS fonning cavities 

Replaced· 

lii\il\\\ 
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on respective peripheries and cooling means in inner portions thereof, 

a driving means for concurrently rotating the upper and lower die rollers 

in the travelling direction of the surface fastener, an extrusion nozzle 

for ex:truding a molten resin at a predetermined. width, which is disposed 

on the upstream side of the rotary direction toward the gap between 

the upper and lower die rollers, and upper and lower drawing rollers .. 

which are disposed on t.he do~11Stream side of the rotary direction of 

the upper and lower die rollers and located above and below an extrusion 

line of the molten resin from the extrusion nozzle. 

'Iltis producing apparatus has a simpie construction applying principles 

of the conventional apparatus and the integrally molded double-sided 

surface fastener may be continuously produced efficiently at the high 

quality. 

In the double-sided surface fastener molded integrally by the above­

mentioned producing method, a hook element of at least on side comprises 

a raised portion having an inclined back surface which smoothly curves 

upwards from the base portion, a vertical front surface, and a reinforcing 

rib formed on either side of raised portion, and a hook shaped engaging 

portion extending forward from the front end of the raised portion. 

The cross-sectional area of the hook element gradually increases when 

going from the front end of the hook shaped engaging portion.to the 

root of the rai.sed portion. And the tip end of the hook-shaped engaging 

portion of one hook element and the end of the sloped back of an adjacent 

other hook element are aligned substantially along the same perpendicular 

line in the same hook row, or the raised portions of the hook elements 

of the adjacent two rows are connected by the reinforcing ribs. 
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Since the hook element comprises a_raised portion having a vertical 

standing front surface and an inclined back surface, reinforcing ribs 

formed on sides of the raised portion, and a hook-shaped engaging portion 

formed in the tip end of the raised portion, wherein the sectional area 

of the hook element increases gradually from the tip end of the hook 

-shaped._engaging element to the root of the raised portion,_a deforming 

force is applied to the whole hook element without local bending of 

the hook-shaped engaging portion in engagement to prevent the damage 

of the engaging portion, and the deforming force is simultaneously 

accepted by the root of the raised portion to permit smooth separation. 

Due to the presence of reinforcing ribs, laterai bending of hook elements 

is prevented and a mating loop member is introduced along·the inclination 

of the back surface of one hook element toward the engaging_portion of 

the rearward adjacent hook element to promote the engaging.rate and to 

increase the engaging strength. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical sectional view of an essential portion o~ an 
apparatus for producing a double-sided surface fastener molded integrally 

of the same raw material according to a first embodiment of this invention; 

and 

FIG. 2 is a vertical sectional view of an essential portion of an 

apparatus for producing a double-sided surface fastener molded integrally 

of different kinds or colors of raw materials according to a second 

embodiment of this invention. 
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DETAILED DESCRIPTION 

Preferred. embodiments of this invention will be illustrated with 

reference to the accompanying drawings. 

FIG. 1 shows a vertical sectional view of the essential portion 

in manufacturing by use.of an apparatus for producing double-sided 

surf ace fastener made of the same resin material according to a first 

embodiment of this invention. An extrusion nozzle 1 is composed. of 

arcuate surfaces la, lb having the same curvatures as a pair of upper 

and lower die rollers 2, 3 and a flat nozzle tip end. Tilis extrusion 

nozzle 1 is composed of a T-shaped die and a molten resin 4 is extruded 

from an extrusion aperture into a sheet. According to this embodiment, 

the extrusion nozzle 1 has a molten resin channel le in a center portion 

thereof. 

The upper and lower die rollers 2 and 3 having axes in parallel 

relatively are disposed. up and down with a predetermined gap between 

the peripheries thereof,.- in front of the extrusion nozzle 1. Respective 

part of the peri.pheries of the upper and lower die rollers are nearly 

contacted with the upper arid lower arcuate surfaces la, lb of the 

extnision nozzle 1. 1he upper and lower die roller 2 and 3 are sym­

metrically arranged. up and down and are provl,ded with a plurality of 

hook elarents f orrning ca vi ties 5 on respective peripheries, on which 

the tip end of each hook portion Sa is oriented backward (leftward in 

the drawing). 

Since the other structure of the upper and lower die rollers has 

substantially the same construction as those disclosed in WO 87/06522, 

the.other structure will be simply illustrated herein. Each die 

-9-



roller comprises a hollow drum which has a water cooling jacket in the 

inner portion and which includes a plurality of cavity~efining plate 

assembly in the central ·portion along its axis. The plate assembly 

includes an alternating series of ring-shaped engraved plates and sub­

stantially flat backing plates defining cavities 5 together, within 

which hook elements of the surface fastener are formed. The upper and 

lower die rollers 2, 3 are rotated in the reverse direction toward tile 

extrusion direction of the extrusion nozzle 1 by a concurrent driving 

device which is not shown in the drawings, as disclosed in the afore­

mentioned International Patent Publication. A pair of uPt>er and lower 

drawing rollers 6, 7 are disposed ahead of the upper and lower die 

rollers 2, 3 ( on the right of the drawing) and ·are also concurrently 

rotated in the travelling direction of the surface fastener. 

The surface fastener of this invention may be made of thermo­

plastic resins such as nylon, polyester, polypropylene plastic materials. 

In forming, the temperature and extrusion pressure of the molten resin 

and the temperature and rotary velocity of the die rollers may be 

properly adjusted according to the plastic resin materials. 

According to this apparatus of the aforementioned construction, a 

molten resin 4 extruded from an extrosion nozzle 1 is pushed into a gap 

between a concurrenty rotating upper and lower die rollers 2 and 3, and 

a part of the molten resin fills the hook element forming cavities 5 
.. 
in order, so that a plate-like base portion 4a having desired thickness 

and width can be continuously press-formed between the upper and lower 

die rollers 2, 3 while forming hook elements 4b on the plate-like base 

portion. 
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In this forming, the molten resin 4 is contacted with the upper 

and lower die rollers 2 and 3 and is cooled by cooling means set in . 

the inner portion of these rollers, thereby to be gradually hardened. 

During this hardening, when a base portion 4a is drawn off under a 

proper tension in the e."ttruSion direction, as soon as· indi VJ.dual hook 

elements 4b are smoothly removed from the upper and lower cavities 5 

while they are linearly elastic~efonned, they are restored to the 

original shapes and naturally cooled at the peripheral temperature to 

be hardened. 

In this embodiment, a molded article (double-sided surface fastener 

4 ' is withdrawn from the upper and lower die rollers 2, 3 by use of 

a pair of upper and lower drawing rollers 6, 7 which are concurrently 

rotated in the travelling direction of the surface fastener. These 

upper and lower drawing rollers 6 and 7 have usually smooth peripheries, 

but these rollers are preferably provided with grooves for accommodating 

hook elements 4b in circumferential portions to prevent the hook elements 

4b from being damaged when they pass through these rollers. The rotating 

speed of the drawing rollers 6, 7 are set at a slightly higher speed 

than the rotating speed of the upper and lower die rollers 2, 3 to draw 

off the hook elements 4b smoothly from the hook element forming cavities 

s. 
FIG. 2 is a vertical sectional view of the essential portion in 

manufacturing a double-sided surf ace fastener by using different kinds 

or colours of materials on front and back surfaces according to a second 

embodiment of this invention, and the same components as the first 

embodiment are also provided. with the same reference numbers. 
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In this drawing, an extrusion nozzle 10 is provided with upper 

and lower acute surfaces in a tip end thereof and the nozzle tip end 

is protruded at the actual angle. First arcuate surfaces lOa, lOb in 

the upper and lower end sides have respectively the same curvature to 

the upper and lower dl.e rollers 2, 3 and second arcuate surfaces 10c, 

lOd in the central sides have respectivelya latg:!r curvature 1¥ a pra:iet:er:­

mined value than the upper and lower die rollers 2, 3. The extrusion 

nozzle 10 comprises a T-shaped die having two molten resin.channels lOe, 

lOf which are respectively opened toward the upper and lower second 

arcuate surfaces lOc, lOd. Different kinds or colors of molten resins 

1'0a, ltOb are respectively extruded from upper and lower extrusion openings 

of the channels lOe, lOf. 

The upper and lower die rollers 2 and 3 are respectively disposed 

up and . dowil and . are rotated about respective parallel axis. '111.ese 

rollers are partially nearly contacted with the first arcuate surfaces 

lOa, lOb fanned in the upper and lower end portions of the extrusion 

nozzle 10 and are arranged with predetermined intervals to the second 

arcuate surfaces lOc, lOd. 

Conseqently, spaces 20, 30 having predetermined interval d:imnilcn 

, are f orrned between the second arcuate surf aces lOc, lOd formed in the 

central portions of the extrusion nozzle 10 and the peripheries of the 

upper and low~r die rollers 2, 3. The upper and lower die rollers 2, 3 

have the same symmetrical arrangement as the first embodiment. A plural­

ity of hook eleta'1ts farming ca vi ties 5 of which tip ends Sa of hook 

elements are oriented rearward (leftward in the drawing), are formed 

on rE".spective peripheries of these die rollers 2, 3. Since the other 

1iii[i 1filied 
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configuration of the upper and lower die rollers 2, 3 are substantially 

provided with the same configuration as the first embodiment, its 

illustration is omitted herein. A pair of drawing rollers 6, 7 are 

disposed in the downstream side of upper and lower die rollers 2, 3, 

as well as the first embodiment. In molding, the temperature and ex­

trusion pressure of each molten resin and the temperature and rotating 

speed of each die roller and the like may be properly adjusted accoI"ding 

to the resin material. 

According to the second embodjment, individual molten resins 40a, 

40b extruded from an extrusion nozzle 10 are respectively intrcxiuced 

into spaces 20, 30 formed between the extrusion nozzle 10 and the upper 

and lower die rollers 2, 3. Individual base portions 40c, 40d are 

respectively transferred to the gap between the upper and lower die 

rollers 2, 3 while filling hook element forming cavities 5 formed in 

the peripheries of these die rollers with molten resin. Then, the base 

portions 40c and 40d are joined in the gap and pressed between the upper 

and lower die rollers 2, 3 to be mutually welded together. 1be hook 

elements 4e are simultaneously molded in the cavities 5 integrally with 

the base portions. 

In this molding, molten resins 40a, 40b are contacted with upper 

and lower die rollers and are cooled by cooling means set in the inner 

portions of these die rollers to be gradually hardened. During this 

hardening, when the base portions 40c, 40d are drawn off under proper 

tensions in tlte extrusion direction, as soon as individual hook elements 

40e are smoothly removed from.the upper and lower cavities 5 while they 

are elastic-deformed linearly, they are restored to the original shapes 

B Rieplaced 

\ii\\\\il\l\\ . 
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and are naturally cooled at the peripheral temperature to be hardened.. 

Of course, a double-sided surface fastener 40' is cooled between the 

upper and lower die rollers 2, 3 and the drawing rollers 6, 7 by use 

of cooling means such as cooling wind sprayer and the like, so that 

it may be positively cooled and hardened. 

As mentioned above, the double-sided surface fastener member 4', 

40' has a large number of hook elements 40e molded integrally on both 

front and back surfaces of the base portions 4a', 40a'. A plurality 

of rows of hook elements 40e are f ormcd on the both front and back 

surfaces of the base portions 4a', 40a', and the hook elemenu; 40e of 

the same row are oriented. in the same direction. The adjacent rows 

of hook elements are oriented in the opposite directions. As a 

result, a surface fastener without the orientation in the engaging 

strength can be produced. 

'Ihe hook configuration according to this embodiment has a shape 

of a '.Jave on the beach and is composed of a raised portion standing up 

directly from the front and back surfaces of the base portion 4a', 40a' 

and a downward hook-shaped engaging portion formed in the tip end of 

the raised.portion. 

The inclined back surface of the raised portion in the opposite 

side relative to the side on which hook-shaped engaging portion is 

formed smoothly curves upwards, standing up from the surface of the 

ba.Se portion 1. The front surface of the raised portion on the side 

of the hook-shaped engaging portion stands up generally vertically 

through a radius from the surface of the base portions 4a • , 40a' • 

The whole shape of the raised portion is spread downward, and reinforcing 

This Sheet Has Been Replaced 
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ribs are formed on sides of the raised portion integt"ally with the base 

portion '•a' , 40a' • The shape of each reinforcing rib may be properly 

determined, however, the typical shape has substantially the same width 

along the height direction, or the width of the rib is gradually decreased 

upwardly from the base portion 4a', 40a' as looking from the front side 

of the hook. 

The hook-shaped engaging portion is formed on the upper end of · 

tlte raised portion, continuing from respective tangents of the front 

and back surf aces of the raised portion to have a space for engagement • 

The hook-shaped engaging portion is designed to be slightly tapered. 

As a result, the sectional area of the hook element increases ·gradually 

from. the tip end of the hook-shaped engaging portion to the root of· 

the raised portion. 

According to the hook configuration, when the loop elements or 

mating engaging elements (not shown) are pushed on the hook elements 

4b in order to engage the surface fastener with the other mating surface 

fastener, the loop elements are put in the slant back surface side of 

the raised portion and along the upper surf ace of the front side of 

the tip end of the hook-shaped engaging portion of the hook elements 

4b. 'Ihe loop element guided along the back surface of the hook element 

1s engaged with the hook-shaped engaging portion of the other mating 

hook element adjacent to the back surface and the loop element guided 

toward the tip end of the hook-shaped engaging portion is engaged with 

the engaging portion ~o that the engaging rate. improves remarkably. 

Due to the pt"esence of the reinforcing ribs, the lateral bending is 

prevented when the loop elan:nts are pushed against the hook elements 
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4b and the engaging rate with the loop element does not decrease even·'· 

in the repetitive use. 

On one hand, when the surface fastener is separated. from the mating 

surface fastener, the loop element is smoothly disengaged from th~ hook 

element, because the hook-shaped engaging portion has a tapered config­

uration so that its flexibility becomes larger as it goes toward the 

tip end of the engaging portion. Due to the sectional configuration 

of the raj.sed portion, even whc.1 excessive separating_ force is applied 

to the hook-shaped engaging portion, the force is surely accepted.by 

the root, and the raised portion is wholly deformed in.the perpendicular 

direction, so that the loop element is rapidly disengaged frOlll the. hook 

element. 

In the first and second embodiments, the engaging elements are 

formed as hook elements on the both front and back surfaces of the base 

portion. But according to this invention, the engaging elements are 

f onned as the hook elements on at least one surface of the base portion 

and do not always have to be formed as the hook elements on the both 

front and back surfaces. For example, the hook elements are formed on 

the front surf ace and V-shaped elements are formed on the back surface 

of the base material which ~rform anchoring function. 

According to this configuration, when the double-sided surface 

fastener: produced in this invention is used to secure a double-sided 

loop matting onto a carpet, hook elements are engaged with loop elements 

of the matting and anchor-shaped elements are inserted into the carpet 

to secure the double-sided loop matting to the carpet. 

In the second embodiment of this invention, different kinds or 
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colours of resin materials are respectively extruded from two molten 

resin channels and the upper and lower base portions are joined and 

welded in the gap between the upper and lower die rollers. But, some 

kind of materials have poor adhesion. In such case, one resin channel 

is disposed in the middle position between the two molten resin channels 

to e."<trude a molten resin having chemical affinity with these two resin 

materials of different kind, and the molten resin is sandwiched. between 

the upper and lower base portions to thereby improve the welding per­

formance of the d.if f erent resin materials. 

According to this invention as stated in detail, the integrally 

molded double-sided surface fastener may ~ easily and continuously 

produced in a single process without complicated processes. This 

apparatus has a simple construction and a high flexibility to produce 

the double-sided surface fastener efficiently. 

Moreover, since it is possible to specify the hook configuration 

on the double-sided surface fastener as desir~, the engaging rate with 

the mating loop material is improved. At the same time, smooth dis­

engagement of the loop material in separating is also achieved. Since 

the resistant.force is accepted by not only a part of the hook element 

but whole part of the hook element, the engaging portion is not damaged. 

When the reinforcing ribs are fanned, the surface fastener is durable 

in the repetitive use and provides easy engagement and disengagement. 

It may be smooth to the touch as well as the knitting type surface 

fastener. The surface fastener may be broadly used in the industrial 

material field as well as the other various fields such as daily 

necessities and the like. 

i1iiITT!Hfii 
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When raised portions of adjacent rows of hook elements·-are connected 
through. reinforcing ribs, it is possible to decrease the thickness of 
the hook element since the strength of the hook element is reinforced. 
by the ribs. As a result, the hook. element is further easily inserted. 
into the mating loop material and the density of the hook elements can 
be increased, to ensure sufficient strength, and to. provide flexible 
performance as well as the knitting type surface fa5tener. 

This Sheet Has Been R 1 
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CLAIM 

1. A method for continuously producing an integrally molded 

double-sided surface fastener characterized by the steps of, 

extruding a molten resin (4, 40) from an extrusion nozzle Cl, 10} 

at a predetermined width, 

introducing said molten resin (4, 40) extruded.from said extrusion 

nozzle ( 1) into a predetermined gap between upper and lower die rollers. 

(2, 3) having a plurality of engaging elalalts forming cavities (5) on 

respective peripheries and cooling means :in inner portions thereof and 

filling in said cavities (5} for said engaging elements with said molten 

resin (4, 40) , 

concurrently driving said upper and lower die rollers (2, 3) in 

the extrusion direction of said molten resin (4, 40) to mold a plurality 

of engaging elements (4b, 40e) :integrally on both front and back surfaces 

of a plate-like base portion (4a, 40c, 40d) continuously and to cool 

them to a predetermined temperature, and 

positively removing said engaging elements (4b, 40e} of said cooled 

resin molded articles (4', 40') from said cavities (5) in the extrusion 

direction of said molten resin (4, 40). 

2. A method for continuously producing an integrally molded 

double-sided surface fastener according to claim 1, characterized in 

that a:dl of sa:idengaging elanents ( 4b, 40e) has a hook-shape on at least 

one of both front and back surfaces of said base portion (4a, 40c, 40d). 

3. A method for continuously producing an integrally molded 

double-sided surface fastener according to claim 1, characterized by 

continuously molding same resin materials by use of one extrusion 

This Sheet Has Been .Replaced 
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channel {le) of said molten resin {4). 

4. A method for continuously producing an integrally molded 

double-sided surface fastener acc~rd.ing to claim 1, characterized by 

continuously molding different resin materials (40a, 40b) by use of 

more than two extrusion channels (lOe, lOf) of said molt~.n resin 

{40a, 40b). 

S. A method for continuously producing an integrally molded 

double-sided surface fastener according to claim 4, characterized by 

supplying a resin material of high chemical affinity with two different 

resin materials (40a, 40b) into a middle resin channel by use of these 

three extrusion channels (lOe, lOf). 

6. An apparatus for continuously producing an integrally molded 

double-sided surface fastener characterized by, 

an upper die roller (2) and a lower die roller (3) which are 

disposed up and down with a predetermined gap therebetween and which 

are respectively provided with a plurality of engaging eJsrmts form:ing 

cavities (5) on respective peripheries and cooling means in the inner 

portions, 

a driving means for concurrently rotating said upper and lower 

die rollers (2, 3) in a travelling direction of said surface fastener, 

an extrusion nozzle (1) for extruding a molten resin (4, 40) at 

a predetermined width which is disposed on the upstream side of the 

rotary direction of said upper and lower die rollers (2, 3) toward 

said gap, and . 

·upper and lower drawing rollers {6, 7) which are disposed on the 

downstream side of the rotary direction of said upper and lower die 
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rolles (2, 3) and along an extrusion line of the molten resin (4,. 40) 

extruded. from said extrusion nozzle {l). 

7. An apparatus for continuously producing an integrally molded 

double-sided surface fastener according to claim 6, characterized in 

that engaging elarr:nts forming cavities (5) on at least one·periphery 

of said upper and lower die rollers (2, 3) are formed to a hook-shape. 

8. An apparatus for continuously prcxiucing an integrally molded 

double-sided surface fastener according to claim 6, char~cterized in 

that said extrusion nozzle (1) has a molten res:in channel (le). 

9. An apparatus for continuously producing an integrally molded 

double-sided surface fastener according to claim 6, characterized. in 

that said extrusion nozzle (10) has two or more molten resin charmels 

(lOe, 10f) for extruding different resin materials (40a, 40b). 

10. An apparatus for continuously producing an integrally molded 

double-sided surface fastener according to claim 9, characterized in 

that said extrusion nozzle (10) has three molten resin channels (lOe, 

!Of), and a middle channel is used as a channel for supplying a resin 

material of high chemical affinity with said two differentresin 

materials (40a, 40b). 
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